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. Abstract:Margaritumterebrois an estuarinecentricdiatomrecordedalongthe
southeastcoastof Brazil,theAtlanticcoastof Aftica,andin regionscloseto the
GalapagosIslands.Previousworksonly give a very limitedinformationon the
morphologyandtaxonomyof thegenusbasedonlightmicroscope.In thiswork,the
speciesis describedwithscanningelectronmicroscope.Resultshowa valvarsurface
with specificstructuresuchas externalprojectionsof therimoportulaebearinga
centralpore and convexsides.The internalopeningsare sessile.The term
rimoportulae"papilliformis"is proposedfor thisnewstructure.The marginof the
valveis undulatedandpresentsa ringof sessilerimoportulaeandspinesirregularly
arranged.ComparisionsbetweenthemonospecificgenusMargaritumandotherelated
genera(PodosiraandHyalodiscus),anditssystematicpositioningaremade.
. Resumo:Margaritumterebroéumadiatomáceamarinhaestuarinaregistradapenas
paraacostasul-brasileira,costaatlânticadaÁfricaeadjacênciasdasIlhasGalápagos.
Ostrabalhospublicadosatéo momentoreferem-seapenasà morfologiadavalvasob
microscopiaótica,poucoesclarecendos brea posiçãotaxonômicado gênero.No
presentetrabalho,aespécieédescritasobmicroscopiaeletrônicadevarredurapartir
deamostrasdeplânctoneperifitondeáguasneríticasdosuldoBrasil.Osresultados
revelamumasuperficievalvarprovidaderimopórtulascaracterísticascomprojeções
externasrobustas,porocentrale ladosconvexos;nasuperficieinternasuaaberturaé
séssil.O termorimopórtula"papilliformis"é propostoparaestetipo inéditode
rimopórtula.As estriassãoconstituídaspor estruturasemelhantesa espinhos.A
margemvalvaré onduladae apresentaumanelderimopórtulasésseise espinhos
irregularmentearranjados.Comparaçõesntreo gêneromonoespecíficoMargaritume
gênerospróximos(PodosiraeHyalodiscus)permitiramposicioná-Ioconvenientemente
naFamíliaHyalodiscaceaeCrawford.
· Descriptors:Margaritum,Diatom,Hyalodiscaceae,Taxonomy,Estuarine,Periphyton,
SouthernBrazil.
. Descritores:Margaritum,Diatomácea,Hyalodiscaceae,Taxonomia,Estuarina,
Perifiton,SuldoBrasil.
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Introduction
ThecentricmarinediatomMargaritumterebro.
(Leuduger-Fortmorel)H. Moreira originally
describedas Podosira terebro by Leuduger-
Fortmorel(1898),wastransferredto thenewgenus
Margaritumby Moreira-Filho(1968)basedon the
presence of "pearl shaped" structures or
"hemispheres"ontheexternalsurfaceof thevalve;
theydonotoccurin othergenera,includingthose
closelyrelated,suchasHyalodiscus,Melosiraand
Podosira.In 1969,Dr. G. DallasHannafromthe
CaliforniaAcademyofSciencesandDr.N.!.Hendey
sent lettersto Dr. Moreira-Filhoto expressthe
acceptanceof Dr. Moreira-Fi1ho'sproposalof the
newgenus.As pointedoutby Hendey(1971),the
specificepithetwasmisspelledbyMoreira-Filhoas
"tenebro".
Margaritumterebrois anestuarinespeciesthat
hasbeenrecordeda10ngthesoutheastcoastofBrazil
(Moreira-Filho, 1968; Souza-Mosimann,1988;
FernandesetaI., 1990),theAtlanticcoastof Africa
(Leuduger-Fortmorel,1898;Hendey,1958)andin
the proximityof the GalapagosIslands(Hendey,
1971).Thesefmdingssuggesthatthe speciesis
restrictedtotropicalregions.
Someresearchon this specieshasbeendone
throughlight microscopy,but failedto detail.the
morphologyandtaxonomyof thegenus.Untilnow,
its positionin the classificationof Roundet aI.
(1990)wasuncertain,becausethe internalvalvar
surfaceand the cingulumstructurewere not
described.
Recently,periphytonsamplescollectedin
ParanaguáBay (ParanáState,Brazil) containeda
reasonableamountofMargaritumterebrocellsand
permitteda moredetailedstudyof its morphology
basedonscanningelectronmicroscopyobservations,
elucidating the taxonomic affinities between
Margaritumand othergenera,besidesplacingit
convenientlyin highertaxonomiccategories.The
relationshipsbetweenMargaritumand related
generasuchasPodosiraandHyalodiscusarealso
presentedand a new type of rimoportulais
described.
Material and methods
Samp1escontainingthe speciesMargaritum
terebrowereobtainedfrom periphytonon glass
slidesandfromplanktonsamplesin ParanaguáBay,
Paranástate,SouthernBrazil (25°27'S,48°20'W).
Permanentslidesandtheoriginalmaterialexamined
weredepositedin theFLOR Herbariumat Federal
Universityof SantaCatarina(UFSC), number
12.759.
Sampleswere preservedwith buffered
formaldehyde(2%) andpreparedfor light and
electronmicroscopyaccordingto the method
describedbyHasle& Fryxell(1970).Permanent
slideswere preparedusing Permountas the
mountingmedia.Light microscopy(LM) was
performedwith an OlympusBX40 microscope
using100xoil immersionobjective.Forscanning
electronmicroscopy(SEM) sampleswereair-
driedontocoverslipsandmountedonaluminium
stubswithconductivepaint,coatedwithgold16-
20 nm thick and examinedat 15-30 Kv
acce1eratingvo1tagein a Phillips modelXL30
scanninge1ectronmicroscope.
Thedescriptivet rmino10gyfollowedthatof
Rossetai. (1979)andRoundetaI. (1990).
Results
DivisionBacillariophyta
ClassCoscinodiscophyceaeRound& Crawford
SubclassCoscinodiscophycidaeRound& Crawford
OrderMelosiralesCrawford
FamilyHyalodiscaceaeCrawford
GenusMargaritumH.Moreira
SpeciesM. terebro(Leuduger-Fortmorel)
H. Moreira
DescriptionLM: Cellsarespherical;plastids
aredisk-likeandcircular.Va1vescircular,30llm
to 50 11min diameter(120valvesmeasured);
valvarsuÍ'facedeeplyconvex,withhemispheric
projectionsarrangedin diagonalrows(Fig. 1).
Spinesare scatteredon the surface,visibleas
refringentsmallspotsformingconcentricstriae
(Fig. 1).Radialrowsof areolaearevisibleunder
Phase-contrastillumination(Fig. 2). Valvar
marginthick, formingan undulationseparated
byaconcavity(Fig.3).
DescriptionSEM: Frustulesare robust,
almostspherical;valvardiameterslightlylarger
thanthepervalvaraxis(Fig.4).Valveis convex;
valvarsurfaceprovidedof smallhollowspines
(Figs6-7). Externalprojectionsof rimoportulae
are arrangedin concentricdiagonalrows(Figs
5-6). Each rimoportulais formedby a robust
externalprojectionof approximatelyirregular
morphology(almostpolygonaland rounded)
(Fig. 7) and a centralporethatopensto the
inside of the valve through a small slit
surroundedbya circularthickenedrim(Fig. 12).
Forthistypeof rimoportulaweproposetheterm
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rimoportula"papilliformis".The valvar margin
presentsa thickenedundulationprojectedoutward
andincludesaringof rimoportulaelackingexternal
projections(Figs4,6,9). Theinternalvalvarsurface
possessesopeningsof rimoportulaeand foramina
(Figs11-13).Theforaminarecircularwithslight1y
thickenededges,andarrangedin radialrows(Figs
10-13).As thebasalsiliceouslayeris thickened,the
foraminaclearlyformelongatedchannelsthroughit
(Fig. 14).Areolaeloculatelackingrotae,non-
bululate(Fig. 14).Thevalvaredgeis thickened,
slight1yconcave,andits bordersshowa small
groove.Cingulumis composedof 4-5 narrow
bands.Eachcopulais formedby a longitudinal
smoothring and numerouslongitudinalpores
(Figs8-9);ligulaewerenotobserved.
Figs 1 - 3. Margaritumterebro,Light microscope,valve
views.Scalebar=10Ilm.Fig.1.Upperfocusshowing
rimoportulaepapilliformisanddispositionof spines.
Fig. 2. Upper focusunderphase-contrast.Fig. 3.
Lowerfocusshowinga sideviewof therimoportulae
nearthemargin.
48 Rev.bras.oceanogr.,45(1/2),1997
Figs.4 - 9. Margaritumterebro,SEM, externalviews.Fig. 4. Lateralviewofthe ITustule.Valvardiameteris slightIylargerthanpervalvaraxis.
Arrowheadindicatestheundulationof thevalve.Scalebar= 1011m.Fig. 5.Obliqueorientationof a valveillustratingthedispositionof the
rimoportulae.Scalebar= 1011m.Fig. 6. Oetailofan undulationshowingtwosessileexternalaperturesofrimoportulae(arrowheads).Note
thespinesonthesurfuce.Whitearrowheadindicatesa brokenspine.Scalebar=111m.Fig. 7. MorphologyofrimoportulaeontheexternaI
side.Eachprojectionis approximatelypolygonalwitha centralaperture.Many reITingentspinesarescatteredoverthevalve.Scalebar=5
11m.Fig. 8.Oetailofan intactcingulumshowingfourbands.Scalebar=211m.Fig. 9. Lateralviewofa fi-ustuleto showthecingulumand
undulationsof thevalves.Arrowheadsandwhitearrowsindicatetheundulationsbearingsessileaperturesof rimoportulae.Scalebar= 2
11m.
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Figs.10- 14.Margaritumterebro,SEM, internalview.Fig. 10.Generalviewof thevalve.Scalebar=10~m.Fig. 11.
Detailofthevalvarmarginwiththreerimoportulaealignedto formaring(arrowheads).Noteareolaein radialrows.
Scalebar=2 ~m.Fig. 12.Internalstructureof a rimoportula.Scalebar=500um.Fig. 13.Dispositionof the
rimoportulaeonthesurface(exceptforthevalvarmargin;seeFig. 11).Scalebar=2 ~m.Fig. 14.Brokenvalve
showingnon-bululateareolae.Arrowheadíndicatesanelongatedforamen.Scalebar=1~m.
Discussion and "wart-likestructures"by Hendey(1958,
1971).Itsmorphologydoesnotfit into any of
theknowntypesof rimoportulae(Hasle,1972;
Ross et aI., 1979;Roundet ai., 1990),and
thereforewe proposethe term rimoportula
"papilliformis"forthisnewtype.In addition,the
ThemainfeatureofMargaritumterebrois the
unusualexternalapertureofeachrimoportula,which
is robust and polygonal. It was named
"hemisphericalprojections"byMoreira-Filho(1968)
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marginalringofrimoportulae,andtheundulationof
thevalvemakethespecieswelldistinctromothers.
In order to better circumscribethe genus
Margaritumsomecomparisonswithrelatedgenera
were made. Table 1 summarizesthe main
featuresofthegenusMargaritumcomparedwiththe
generaHyalodiscusandPodosira.
ThegenusPodosiradoesnotposesa marginal
ring of rimoportulae,as seen in the genus
Margaritum.On thevalvarsurfaceof Podosirathe
rimoportulaeoccurin greaternumbersandarenot
ordered.Moreover,their externalopeningsare
sessile,i.e., lackingprojections.In Margaritumthe
rimoportulaeare ordered and characteristic
(papilliformis).The foraminaof the areolaeare
arrangedin radial rows and lack rotae.
Observationsof theareolarstructurein Podosiraby
Round et ai. (1990) showedrotae occ1uding
foramina.Furthermore,theseauthorsrecordedno
definedpatternintheareolardisposition,andc10sely
packed areolae.Theminuteexternalporesof the
areolae, as citedby Roundet aI. (op. cit.) for
Podosirawerenotpresent,or werenotdiscernible
in our samplesof Margaritumwith SEM. In
relationto thespines,thesestructureshavenotyet
beenfoundin Podosira,althoughtheyhavebeen
observedinMargaritum.
On the otherhand,bothgenerashownon-
bululateareolaethat,assuggestedbyRoundet aI.
(op.cit.),couldbeapotentialcriterionof separation
betweenHyalodiscus,Margaritumand Podosira.
Copulaearealsosimilar,although less developed
in Margaritum,with4-5 bands. Judgingby the
locationof thecopulaeand the structureof the
marginedge,it is likelythatthespeciespresented2
cellsjoinedby the cingulum,as in the caseof
Podosira.However,we werenot ableto find any
specimenformingcelldipletsinpreservedsamples.
The genusHyalodiscusshowscharacteristics
thatarenotpresentin Margaritumasa conspicuous
centralareaandbullulateareolae(c1oselypacked).
In addition,therimoportulaeof Hyalodiscushow
differencesin morphologyregardingtoMargaritum,
althougha marginalringof rimoportulaeis present
inbothgenera.Stidolph(1993)describesthespecies
H pustulatusA. SchmidtunderSEM reporting
ligulateopenbands,spinules,peculiarbaciliform
structureson the inner side of the valve,and
microlabiateprocesses.However,thespecieshows
dissimilaritieswhencomparedwithmore typical
representativeslike H subtilisand H scoticus.
Indeed,it seemsto bearcharacteristicsof Melosira
Agardh,as specialoculate areolaewith external
ridgesencirc1ingthe pores,granules,spinesand
bandsof cingulum(seefigures12, 13 and23 of
Stidolph,1993).
We decided to place the genus
MargaritumwithintheFamilyHyalodiscaceae,
becauseits trustulemorphologyis morec10sely
relatedtothoseofPodosiraandHyalodiscus.For
instance,in all of themthe loculateareolae
and/orthe dispositionof the rimoportulaeare
similar.
As demonstratedtromtheSEM studyin the
presentwork,wesupporthemaintenanceofthe
genusMargaritumasfirstproposedbyMoreira-
Filho (1968),due to the presenceof typical
rimoportulaepapilliformis,marginalring of
rimoportulae(as in Hyalodiscus)andthenon-
bullulateareolaeandbandsof thecingulum(as
inPodosira).
Margaritumterebrohas been found in
estuarinenvironmentsromtropicalregionsof
theWorld. It wascollectedtromthestomachs
of benthicinvertebrates(Leuduger-Fortmorel,
1898; Valente-Moreiraet aI., 1994),epiphytic
on macroalgae(Moreira-Filho & Valente-
Moreira, 1980,1981;Valente-Moreiraet ai.,
1980;Moreira-Filhoetai., 1990),andtromthe
sand gravelsof intertidalzones (Hendey,
1958and 1971). In the presentstudythe
specieswas fairly commonon glassslides
usedto analyzethe seasonaldynamicsof the
periphytoni theParanaguáBay(Brandini,pers.
com.*). All of these fmdingsleadus to
believethat M terebrogrows in a benthic
habitat,anenvironmentthatcouldbea unifYing
characteristicamongtherepresentativesof the
Family Hyalodiscaceae.Other authorshave
encounteredM terebroin planktonsamples,but
alwaysin shallow,turbulentregionsof thesea
(Fernandeset ai., 1990;Moreira-Filhoet ai.,
1975;Souza-Mosimann,1984,1985and 1988;
Souza-Mosimannetai., 1989).
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Table1. ComparativemorphologybetweentheGenusMargaritumandtherelatedGeneraHyalodiscusandPodosira.
(1)ITomRoundetai. (1990).
Margaritum
external apertures of the
rimoportulaeprojected,characteristic
(papilliformis)
Hyalodiscusl
external apertures of the
rimoportulaeinconspicuous
Podosiral
external apertures of the
rimoportulaeinconspicuous
internalaperturesoftherimoportulae
singleandsessilewitha longitudinal
slit
similar similar
presenceof a marginalring of
rimoportulae
presenceof a marginalring of
rimoportulae
marginalring of rimoportulae
absent
nonbullulateareolae bullulateareolae
spinesonthevalvarsurface nospines
nonbullulateareolae
nospines
centralareaabsent centralarealarge,evident centralareaabsent
bandsofcingulumopen(?) bandsofcingulumopen(?) bandsofcingulumopen
evidenton outer areolarporesevident,arrangedin
rows
areolarporesminute,hardly
visiblewithSEM
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